Solar collector in the shape of a parabolic mirror reflects the incident solar energy on the longitudinal axis of the solar collector. This line is called the focal axis of the parabolic collector. Unlike in flat plate collectors which have absorbent coatings and where the solar radiation is absorbed and distributed uniformly in the flat plate area, parabolic collectors concentrate the radiation in the focal axis of the collector. This major difference in the geometrical feature of the parabolic collectors helps in a large way. This feature enables the parabolic collectors to achieve high outlet temperatures of the working fluids, sometimes 120 o C or as high as 140 o C. This feature allows the parabolic concentrators to be integrated with solar thermal systems. The present work intends to review contemporary research work undertaken on parabolic trough type solar collectors. The present study has classified various investigations on the basis of collection of the data like direct experimentation as well as numeration methods and by using simulation methods on collectors and it is inferred that there is a potential for experimenting with nano-fluids in parabolic trough solar collectors and validating the obtained data with simulation results.
INTRODUCTION
Harnessing solar energy has been a constant endeavor of mankind since the development of mankind. However, with the development of the concept of photovoltaic cells, commercial development of solar energy for electrical power production and community energy distribution has commenced. But today the scenario requires a greater contribution from the renewable energy sector than ever before and more so from the solar energy sources.
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Amity University, Sector-125, Noida 201313, Uttar Pradesh, India *Corresponding author; email: rprakash@amity.edu This demand comes with a condition of cleaner solar energy than yesterday. We know that poly crystalline cells used in solar PV have inherent problems. Battery banks are required for such PV panels wherein the converted electrical energy is stored. The polycrystalline cells are manufactured using a refined form of silica which is obtained by mining huge deposits of natural riverside sands. Again, this is a source of air and river pollution. Considering these drawbacks of PV technology solar thermal concentrating technology offers energy conversion at a much-reduced footprint of pollution, after the completion of their useful life periods. It is imminent that a rapid transition to solar thermal based technologies on a large scale integrated energy conversion system takes place replacing the presently practiced small and medium scaled application of solar PV technology.
Basic Features of Parabolic Solar Collectors
The parabolic solar collector consists of the main three components, the parabolic solar reflector, a mounting stand and the receiver engine or the absorber pipe. The parabolic reflector could be a dish type construction or a trough type construction. In case of a parabolic dish the entire incident solar radiation is concentrated at a focal point and it is collected by a receiver device called the engine. This highly concentrated energy is converted into thermal energy by this engine for further storage in thermal devices. In the case of a parabolic trough, the insolation is reflected from the reflector surface and concentrated in a linear axis of the parabolic receiver. The heat absorbing tube containing the working fluid is mounted in this axis and picks up the heat from the heated tube and thus converts into thermal energy of the working fluid. The same is either stored in thermal storage tanks or used to heat other fluid in heat exchangers.
Parabolic Solar Collectors
Parabolic solar collectors are classified as Parabolic Dish type or Parabolic Trough type collectors. Classification is based on the geometry of the receiver i.e. dish or trough.
The parabolic trough collectors are further classified as tracking and non-tracking type collectors depending on the applications and the desired outlet temperature parameters of the output fluid. The non-tracking types are fixed type collectors. The tracking collectors are again classified into single-axis tracking and two-axis tracking.
Parabolic Dish Solar Collectors A Sterling engine based parabolic type collector is seen in Fig.1 .The focused rays are concentrated at a small area. The receiver shown in Fig. 1 is usually made of a sheet of high thermal conductivity metal, (copper or aluminum) with integrated tubes. A highly absorbent material is coated to improve the absorptivity and reduce the reflectivity.
Parabolic Trough Solar Collectors
The two types of parabolic collectors are Simple Parabolic collector and compound parabolic collector. The simple parabolic collector consists of a single parabolic reflective surface. The compound parabolic concentrator consists of two parabolic reflective surfaces and the superimposed focal axis of both the parabolic surfaces receives radiation of much higher intensity when compared with a simple parabolic collector.
Fig.1 Parabolic Dish Type solar collector
Objective of the overview In the present work, overview of parabolic solar collectors has been segmented into three parts. First part focuses on the experimental studies, second part highlights the numerical studies and third part focuses on the simulation studies available in literature. Application of simulation study provides detail insights into the performance and geometrical aspects of the parabolic trough solar collector. The future scope of work seeks to benefit researchers employing experimental methods for the testing of the parabolic trough solar collectors for validating their results with the numerical and simulation techniques and widening the applications of parabolic trough collectors for newer applications.
EXPERIMENTAL STUDIES ON PARABOLIC SOLAR
Bellos et al. conducted experimental investigation on a trough collector comprising of a 70 mm diameter receiver tube with water as the working fluid. For this set up, at different mass flow rates, thermal performance is calculated. Optimum thermal performance was recorded at a flow of 2 kg/s in this study. Wang et al. attempted to enhance the optical efficiency of a parabolic trough collector. In order to achieve a high efficiency, heat exchanger with synthetic oil and water as the fluids were used in the absorber section of the collector. Higher order optical efficiencies of around 77% were recorded in the experimental study. Kordmahaleh et al. integrated thermal storage tanks to capture extra solar heat for use at night times. By this integration, total operating time of the plant increased from 1726 hrs to 2785 hrs. Kasaeian et al. experimented with a steel mirrored reflector surface collector of 1.5m 2 . They used painted tube surface of absorber and compared their optical and thermal efficiency according to ASHRAE standard 93 (2010) . The thermal efficiency increased in vacuumed absorber tube in compare to exposed absorber tube. Khullar et al. used nanofluid in receiver and found that thermal efficiencies increased 4 % from conventional collector. plant. This hybrid model utilizes direct solar radiation which is available in the desert like climate. It improved thermal cycle efficiency of the power plant. Fig. 11 shows the direct normal incidence versus efficiency plot for the integrated cycle. Table 2 . Fig. 16 . Fig. 16 Hourly variation of water temperature experimental vs Theoretical (Mazloumi et al. 2008) The details of simulation studies have been reported in the Table 3 .
NUMERICAL STUDIES ON PARABOLIC SOLAR COLLECTORS
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CONCLUSION
The presented overview sought to publish an account of rich findings in the study of Parabolic Trough Solar collectors. The method of experimentation conducted by several researchers for studying the various parameters linked to parabolic troughs collector has been analyzed exhaustively. Researchers have employed numerical methods and studied the efficiencies of the parabolic collectors under different conditions. As a parallel process, the researchers also focused on subjecting the collector to simulation studies progressively improving the aspects of the collector surface for better absorptivity and emissivity. The research findings point to the evidence that good agreements of results across all the three types of studies are obtained. Use of nanofluids in liquid as well as gaseous phases in reflective and transparent collectors holds promise for further research in the field of improvements of parabolic solar trough type receivers.
Investigators reference Findings
Ibarra et al.
Simulation model predicted actual power output from a desert-based power plant close to 90% accuracy. 
